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Oral malodour (halitosis) is common; most people
have some element of transient unpleasant oral odour
at some time.1 w1 In the developed world, 8-50% of
people perceive that they have persistent recurrent
episodes of oral malodour. This article provides a
succinct review of oral malodour relevant to medical
practitioners.

Who gets halitosis?
Oral malodour is common and can affect people of all
ages. When severe or longstanding, it may decrease self
confidence and social interactions.w2

What is the most likely cause of halitosis?
Oral malodour on awakening is common and
generally not regarded as halitosis. Longstanding oral
malodour is usually caused by oral, or sometimes
nasopharyngeal, disease (box 1). The most likely cause
of oral malodour is the accumulation of food debris
and dental bacterial plaque on the teeth and tongue,
resulting from poor oral hygiene and resultant gingival
(gingivitis) and periodontal (gingivitis/periodontitis)
inflammation. Although most types of gingivitis and
periodontitis can give rise to malodour, acute necro-
tising ulcerative gingivitis (Vincent’s disease, trench
mouth) causes the most notable halitosis. Adult
periodontitis, characterised by gradual plaque related
loss of periodontal attachment, can cause variable
degrees of oral malodour.2 Aggressive periodontitis,
typified by rapid loss of periodontal bone and resultant
tooth mobility, can cause intense oral malodour.

Lack of oral cleansing because of xerostomia
(dryness of the mouth) also has the potential to cause
or enhance malodour,w3 and some evidence indicates
that wearing dentures may sometimes cause oral
malodour, possibly by virtue of increased tongue coat
deposits.w4

What other causes of halitosis exist?
Mild transient oral malodour often arises after sleep
and is sometimes termed “morning halitosis.” This may
be more likely in people with nasal obstruction—for
example, due to upper respiratory tract infection—or
when people sleep in a hot, dry atmosphere. Transient
oral malodour can also arise after someone has eaten
volatile foods such as garlic, onions, or spices (durian is
reputed to be the worst); the breath takes on a different
odour that may last several hours. Likewise, tobacco

and alcohol may give rise to distinct oral odours that
can last a few hours, and the odour of betel nut pro-
ducts can be almost continuous if the person has a
persistent habit.

Respiratory tract infections can cause oral mal-
odour as a consequence of nasal or sinus secretions
passing into the oropharynx or in people who breathe
predominantly through their mouth. Tonsillitis and
tonsiliths may also be causes of halitosis. Foreign
bodies in the nose can likewise produce a striking
odour to the breath.1 Bronchiectasis and other lung
infections, such as in cancer, may also cause halitosis.

A range of systemic disorders may rarely cause oral
malodour (box 2). The halitosis of such disorders is
unlikely to be an early feature of such disease (includ-
ing undiagnosed type 1 diabetes mellitus) and is an
incidental finding during clinical examination. Of
interest, Helicobacter pylori infection has been suggested
to cause a subjective change in oral odour.3 A range of
drugs may rarely cause oral malodour (box 3).

Trimethylaminuria (“fish odour syndrome”) is a
rare disorder characterised by longstanding oral and
body malodour caused by an excess of trimethylamine
that produces a pungent ammoniacal odour similar to
that of rotten fish. This disorder reflects either defective
flavin mono-oxygenase activity (often genetically
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determined) or an overload of precursors of flavin
mono-oxygenase—for example, after choline treat-
ment for Huntington’s chorea or Alzheimer’s disease.4

Hypermethioninaemia is another rare metabolic
disorder that can lead to oral malodour.5

More importantly, some patients complain of oral
malodour yet do not have confirmable halitosis, even
with objective testing. This symptom may be
attributable to a form of delusion or monosympto-
matic hypochondriasis (self oral malodour, halito-
phobia). Such people often wrongly interpret the
actions of others as an indication that their breath is
offensive, and with time these patients can adopt a
variety of behaviours to minimise their perceived
problem (such as covering the mouth when talking,
avoiding or keeping a distance from other people, or
avoiding social interactions). People with halitophobia
often become fixated with teeth cleaning and tongue
cleaning and frequently use chewing gums, mints,

mouthwashes, and sprays in the hope of reducing
their distress.1 6

What is the oral source of halitosis?
Malodour that arises from the mouth is the
consequence of microbial putrefaction of food debris,
cells, saliva, and blood. The oral microbes most likely to
cause the oral malodour are Gram negative bacteria
and include Prevotella (Bacteroides) melaninogenica,
Treponema denticola, Porphyromonas gingivalis, Porphy-
romonas endodontalis, Prevotella intermedia, Bacteroides
loescheii, Enterobacteriaceae, Tannerella forsythensis
(Bacteroides forsythus), Centipeda periodontii, Eikenella cor-
rodens, Fusobacterium nucleatum vincentii, Fusobacterium
nucleatum nucleatum, Fusobacterium nucleatum polymor-
phum, and Fusobacterium periodonticum.2 7 However, no
obvious association exists between oral malodour and
any specific bacterial infection, suggesting that halitosis
reflects complex interactions between several oral bac-
terial species. The agents that give rise to oral
malodour include especially the volatile sulphur
compounds, diamines, and short chain fatty acids
(box 4).

These bacterial interactions are most likely to
occur in the gingival crevices and periodontal pockets,
but oral malodour can also arise from the posterior
dorsal tongue (and this explains why oral malodour
may sometimes occur in people with good oral
hygiene). As a consequence of its large and papillary
surface area, the dorsum of the tongue can retain

Box 1: Common causes of the symptom of oral
malodour (halitosis)

Oral disease
• Food impaction
• Acute necrotising ulcerative gingivitis
• Acute gingivitis
• Adult and aggressive periodontitis
• Pericoronitis
• Dry socket
• Xerostomia
• Oral ulceration
• Oral malignancy

Respiratory disease
• Foreign body
• Sinusitis
• Tonsillitis
• Malignancy
• Bronchiectasis

Volatile foodstuffs
• Garlic
• Onions
• Spiced foods

Box 2: Possible systemic causes of oral
malodour
• Acute febrile illness
• Respiratory tract infection (usually upper)
• Helicobacter pylori infection (?)
• Pharyngo-oesophageal diverticulum
• Gastro-oesophageal reflux disease
• Pyloric stenosis or duodenal obstruction
• Hepatic failure (fetor hepaticus)
• Renal failure (end stage)
• Diabetic ketoacidosis
• Leukaemias
• Trimethylaminuria
• Hypermethioninaemia
• Menstruation (menstrual breath)

Box 3: Examples of drugs that may cause oral
malodour
• Alcohol
• Tobacco
• Betel
• Solvent misuse
• Chloral hydrate
• Nitrites and nitrates
• Dimethyl sulphoxide
• Disulphiram
• Some cytotoxic agents
• Phenothiazines
• Amphetamines

Box 4: Odoriferous components that give rise
to oral malodour

Volatile sulphur compounds
• Methyl mercaptan
• Hydrogen sulphide
• Dimethyl sulphide

Diamines
• Putrescine
• Cadaverine

Short chain fatty acids
• Butyric acid
• Valeric acid
• Propionic acid
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large amounts of desquamated cells, leucocytes, and
micro-organisms (and presumably salivary constitu-
ents). The microbial content on the tongue may be
greater,8 9 but not necessarily different,w5 in people
with periodontal disease than in others.

How is halitosis diagnosed and assessed?
The clinical assessment of oral malodour is usually
subjective and is based on smelling the exhaled air of
the mouth and nose and comparing the two
(organoleptic assessment). Odour detectable from the
mouth but not from the nose is likely to be of oral or
pharyngeal origin. Odour from the nose alone is likely
to be coming from the nose or sinuses.10 In rare
instances when the odour from the nose and mouth
are of similar intensity, a systemic cause of the
malodour may be likely (box 5). Assessment of the
quality of the odour (the hedonic method) relies on the
use of trained clinical judges.11 12

Objective measurement of the breath components
is rarely used in routine clinical practice, as it is expen-
sive and time consuming. Volatile sulphur compounds
can be measured by using a portable sulphide
monitor, but as oral malodour may comprise agents
other than volatile sulphur compounds this may
provide an inaccurate assessment of the source and
intensity of oral malodour. Gas chromatography of
oral breath is a potential method of determining
the components of oral malodour, but this is not of
practical clinical application.w6 Likewise, the detection
of trypsin-like activities of bacteria (the benzoyl-
arginine-naphthylamide test, dark field microscopy,
and real time quantitative polymerase chain reaction
detection of likely causative oral microbesw7) falls
outside the routine clinical assessment of oral
malodour.

What is the treatment of halitosis?
Box 6 sets out the treatment of halitosis. Treatment is
primarily directed towards educating the patient as to
the cause and prevention and lessening the accumula-

tion of oral bacteria. Effective teeth cleaning, including
brushing and interdental flossing, can significantly
reduce oral malodour, particularly in people with
poor oral hygiene and related gingival and
periodontal disease.2 13

If oral hygiene is already good, or improves and yet
oral malodour persists, the tongue may be the likely
source of odour and hence tongue cleaning may be
indicated. A recent systematic review concluded that
tongue scraping may have a limited benefit in reducing
oral malodour in the long term.14 Nevertheless,
provided tongue cleaning is done gently and regularly,
no harm is likely and patients may find benefit in the
short term at least. Chewing gum seems to lead to only
transient reduction in oral malodour.15

The range of mouthwashes suggested for the treat-
ment of oral malodour act by reducing either the bac-
terial load or the associated odoriferous compounds.16

Unfortunately, few randomised controlled trials have
looked at the effectiveness of these. Chlorhexidine glu-
conate produces a fall in bacteria that produce volatile
sulphur compounds,w8 and the mouthwash or spray
can be more effective at reducing oral malodour for
several hours than is improving oral hygiene alone.17 A
mouthwash of chlorhexidine/cetylpyridinium chloride
and zinc lactate also reduces oral malodour.w9 Patients
may, however, be reluctant to use chlorhexidine long
term as it has an unpleasant taste, can give rise to a
burning sensation of the oral mucosa if used too
frequently, and can cause (reversible) staining of the
teeth. A two phase oil-water mouthwash can reduce
oral malodour for several hours, without adverse
effects.18 19 Other mouthwashes that can reduce oral
malodour for several hours include cetylpyridinium
chloride,w10 chlorine dioxide,20 w11 and zinc chloride.21 w12

Triclosan has both a direct action against volatile
sulphur compounds and an antibacterial effect; used in
mouthwashes and toothpastes, it may reduce oral
malodour. The action of triclosan against volatile
sulphur compounds, however, seems to depend
mainly on the solubilising agent with which it is
delivered.w13 A formulation of triclosan/co-polymer/
sodium fluoride seems to be particularly effective in
reducing volatile sulphur compounds, oral bacteria,
and oral malodour.22 23 w14

Box 5: Clinical assessment of oral malodour

Subjective
• Intensity—the organoleptic method

• Smelling expelled air of mouth and nose
separately
• Easy to do, requires no clinical training

• Quality—the hedonic method
• Rarely clinically applicable
• Requires well trained clinical judges

Objective
• Detection of sulphides with appropriate
monitor—simple, but may fail to detect oral malodour
caused by non-sulphide components
• Gas chromatography—not applicable for routine
clinical practice
• Bacterial detection (such as
benzoyl-arginine-naphthylamide test, polymerase
chain reaction, dark field microscopy)—not applicable
for routine clinical practice

Box 6: Treatment of oral malodour
• Investigate and manage possible systemic (non-oral)
source if organoleptic method detects malodour from
both mouth and nose
• Improve oral hygiene by professional and patient
administered tooth cleaning
• Regular atraumatic tongue cleaning
• Regular use of antimicrobial toothpastes and
mouthwashes, such as

• Chlorhexidine gluconate
• Cetylpyridinium (not available in UK)
• Oil-water rinse
• Triclosan/co-polymer/sodium fluoride toothpaste

• Regular clinical review to ensure maintenance of
effective oral hygiene
• Halitophobia warrants referral to clinical
psychologist
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Experimental methods of reducing oral malodour
include the use of glycosylation inhibitors (such as
d-galactosamine),w15 probiotic placement of bacteria
(such as Streptococcus salivarius) that replace the
bacteria causing oral malodour,w16 w17 light exposure
that directly inhibits bacteria that produce volatile sul-
phur compounds,24 or lethal photosensitisation.w18

Studies of the treatment of oral malodour have
tended to report only short term data (weeks to a few
months). Clearly, however, patients must continue to
maintain an effective oral hygiene regimen. Patients
are often unable to accurately assess the severity of
their own oral odour, so that they may be unable to
perceive any significant reduction in objective mal-
odour.25 Long term support and encouragement thus
needs to be provided by the patient’s primary
healthcare clinician, family, and friends. Certainly,
those patients who are aware of their good clinical
response do have an improvement in their quality of
life.

Patients with halitophobia require referral for clini-
cal psychology investigation and treatment. Unfortu-
nately, few of these people are willing to follow this
course of treatment.

Contributors: Both authors contributed equally to the prepara-
tion and writing of this review.
Competing interests: SRP and CS assisted in the organisation of
the 6th International Conference on Breath Odour, 20-22 April
2004. Fees for time for this work were transferred to the
Eastman Dental Institute.

1 Scully C, Felix DH. Oral medicine—update for the dental practitioner:
oral malodour. Br Dent J 2005;199:498-500.

2 Morita M, Wang H-L. Association between oral malodour and adult
periodontitis: a review. J Clin Periodontol 2001;28:813-9.

3 Hoshi K, Yamano Y, Mitsunaga A, Shimizu J, Kagawa J, Ogiuchi H. Gas-
trointestinal diseases and halitosis: association of gastro Helicobacter pylori
infection. Int Dent J 2002;52:207-11.

4 Mitchell S. Trimethylaminuria (fish-odour syndrome) and oral malodour.
Oral Dis 2005;11(suppl 1):10-3.

5 Mudd SH, Levy HL, Tangerman A, Boujet C, Buist N, Davidson-Mundt A,
et al. Isolated persistent hypermethioninemia. Am J Hum Genet
1995;57:882-92.

6 Yaegaki K, Coil JM. Clinical dilemmas posed by patients with
psychosomatic halitosis. Halitophobia 1999;30:328-33.

7 Awano S, Gohara K, Kurihara E, Ansai T, Takehara T. The relationship
between the presence of periodontopathogenic bacteria in saliva and
halitosis. Int Dent J 2002;52:212-6.

8 Yaegaki K, Sanada K. Volatile sulphur compounds in mouth air from
clinically healthy subjects and patients with periodontal disease. J
Periodontol Res 1992;27:233-8.

9 Yaegaki K, Sanada K. Biochemical and clinical factors influencing oral
malodour in periodontal patients. J Periodontol 1992;63:783-9.

10 Rosenberg M, McCullough CA. Measurements of oral malodor: current
methods and future prospects. J Periodontol 1992;63:776-82.

11 Greenman J, Duffield J, Spencer P, Rosenberg M, Corry D, Saad S, et al.
Study on the organleptic intensity scale for measuring oral malodor. J
Dent Res 2004;83:81-5.

12 Nachnani S, Majerus G, Lenton P, Hodges J, Magallanes E. Effects of
training on odor judges scoring intensity. Oral Dis 2005;11:40-4.

13 Rosenberg M. Clinical assessment of bad breath: current concepts. J Am
Dent Assoc 1996;127:475-82.

14 Outhouse TL, Al-Alawi R, Fedorowicz Z, Keenan JV. Tongue scraping for
treating halitosis. Cochrane Database Syst Rev 2006;(2):CD005519.

15 Reingewirtz Y, Girault O, Reingewirtz N, Senger B, Tenenbaum H.
Mechanical effects and volatile sulphur compound-reducing effects of
chewing gums: comparison between test and base gums and a control
group. Quintessence Int 1999;30:319-23.

16 Scully, C, Porter, SR. Halitosis. www.clinicalevidence.com/ceweb/
conditions/osh/1305/1305.jsp (accessed 12 July 2006).

17 Quirynen M, Mongardini C, van Steenberghe D. The effect of a 1-stage
full-mouth disinfection on oral malodour and microbial colonization of
the tongue in periodontitis: a pilot study. J Periodontol 1998;69:374-82.

18 Yaegaki K, Sanada K. Effects of a two-phase oil-water mouthwash on
halitosis. Clin Prev Dent 1992;14:5-9.

19 Kozlovsky A, Goldberg S, Natour I, Rogatky-Gat A, Gelernter I,
Rosenberg M. Efficacy of a 2-phase oil-water mouthrinse in controlling
oral malodour, gingivitis and plaque. J Periodontol 1996;67:577-82.

20 Frascella J, Gilbert RD, Fernandez P. Odor reduction potential of a
chlorine dioxide mouthrinse. J Clin Dent 1998;9:39-42.

21 Tonzetich J. Oral malodour: an indicator of health status and oral clean-
liness. Int Dent J 1978;28:309-19.

22 Hu D, Zhang YP, Petrone M, Volpe AR, DeVizio W, Giniger M. Clinical
effectiveness of a triclosan/copolymer/sodium fluoride dentifrice in con-
trolling oral malodour: a 3 week clinical trial. Oral Dis 2005;11:51-3.

23 Niles HP, Hunter C, Vazquez J, Williams MI, Cummins D. The clinical
comparison of a triclosan/copolymer/sodium fluoride dentifrice vs a
breath-freshening dentifrice in reducing breath odor overnight: a cross-
over study. Oral Dis 2005;11:54-6.

24 Sterer N, Feuerstein O. Effect of visible light on malodour production by
mixed oral microflora. J Med Microbiol 2005;54:1225-9.

25 Rosenberg M, Kozlovsky A, Wind Y, Mindel E. Self assessment of oral
malodour 1 year following initial consultation. Halitophobia
1999;30:324-7.

(Accepted 21 August 2006)

doi 10.1136/bmj.38954.631968.AE

A perfect job

A precise and methodical man whose depression had lasted
nearly 10 years, returned to see me in the psychiatric clinic with
his wife. When we had last met I had encouraged him to take up
hobbies that he previously enjoyed, and he now reported that he
was doing some painting.

“The trouble is,” his wife added, “every job has to be done so
perfectly. He inspects every flaw and so never finishes
anything—like the painting. It makes him even more frustrated
and depressed.”

I tried to engage him in a conversation about unattainable
goals and low mood. “To be successful at some things might not
always require every detail to be perfect,” I suggested. “Take the
French impressionist painter Monet, for example.”

“Not that sort of painting, doctor,” he replied. “House
decoration, DIY.”

“I see. Well, try thinking of high standards as being like the
stars: good to look up to as a guide, although you are never
actually going to reach them.”

He showed little enthusiasm for this approach. “But I was
always admired in my work before I took early retirement,” he
retorted.

As we said goodbye, I thought of one last analogy to help
convey the main message: “There aren’t many jobs where getting
everything precisely right is essential. Perhaps if you had worked
as a bomb disposal expert, then the highest standards would be
needed. Being a perfectionist would be a real asset. People’s
lives, including your own, would depend on every detail of the
task in hand. Even a single error would need to be avoided at all
cost.”

For the first time, he readily agreed with me: “I was a bomb
disposal expert.” He was smiling as he left the room.

Paul Blenkiron consultant psychiatrist, Bootham Park Hospital,
Bootham, York (paul@blenkiron.freeserve.co.uk)

We welcome articles up to 600 words on topics such as
A memorable patient, A paper that changed my practice, My most
unfortunate mistake, or any other piece conveying instruction,
pathos, or humour. Please submit the article on http://
submit.bmj.com Permission is needed from the patient or a
relative if an identifiable patient is referred to. We also welcome
contributions for “Endpieces,” consisting of quotations of up to
80 words (but most are considerably shorter) from any source,
ancient or modern, which have appealed to the reader.
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